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Brief Summary Text (6) : 

There are a number of other chronic persistent diseases caused by RNA or DNA viruses 
that replicate through an RNA intermediate which are equally difficult to treat. Among 
the candidate human viral diseases are hepatitis B and C, T-cell human leukemia as well 
as other diseases. Important RNA viral diseases of animals include feline leukemia and 
immunodeficiency, Visna maedi of sheep, equine infectious anemia, caprine arthritis 
encephalitis and bovine leukemia. Even though the viruses that are associated with 
these diseases are replicated by an RNA dependent DNA polymerase, the RNA genomes are 
synthesized by the mammalian RNA polymerase. 

Other Reference Publication (1) : 

Halle, S., 5 -Azacytidine as a Mutagen for Arboviruses, Journal of Virology, 2(10): 
1228-1229, (Oct. 1968). 

Other Reference Publication (2) : 

Pringle, C.R., Genetic Characteristics of Conditional Lethal Mutants of Vesicular 
Stomatitis Virus Induced by 5 -Fluorouracil , 5 -Azacytidine, and Ethyl Methane Sulfonate, 
Journal of Virology, 5 (5) : 559-567, (May 1970). 

CLAIMS : 

I. A method of increasing the mutation rate of a virus, comprising administering an RNA 
nucleoside analog to a virally infected cell, wherein the analog is incorporated by a 
polymerase into an RNA copy of a genomic nucleic acid encoding the virus, said analog 
replacing a first natural occurring nucleotide having a first complementary nucleotide 
wherein said analog complements a second nucleotide which is other than the first 
nucleotide, thereby inducing the virus to mutate. 

9. The method of claim 1, wherein the method further includes the proviso that if the 
virus is HIV, then the RNA nucleoside analog is not HEPT or a 

2 1 , 5 1 -bis-0-silylated-3 1 -spiro-substituted (TSAO) adenine, hypoxanthine, N.sup.l 
-alkyl-hypoxanthine, or xanthine or a nucleoside analog that is incorporated and 
extended at high efficiency by reverse transcriptase of HIV. 

II. The method of claim 1, wherein the virus is a retrovirus. 

15. The method of claim 1, wherein increasing the mutation rate of the virus produces a 
progressive loss of viability of the virus . 

17. The method of claim 1, wherein the virus is an RNA virus selected from the group 
consisting of hepatitis C, coronavirus, influenza, respiratory syncytial virus and 
dengue fever. 

22 . A method of increasing the mutation rate of a virus, comprising administering a 
free base selected from the group comprising adenine, cytosine, guanine, uracil and 
thymine to a virally infected cell, wherein the base is incorporated by a polymerase 
into an RNA or DNA copy of a genomic nucleic acid encoding the virus, said base 
replacing a first natural occurring nucleotide having a first complementary nucleotide 
wherein said base complements a second nucleotide which is other than the first 
nucleotide, thereby inducing the virus to mutate. 
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AB The temperature sensitive and host range mutant clone 147 of 
equine herpesvirus 1 (EHV-1) was assessed for its ability to 
protect conventional, susceptible adult horses against respiratory 
infection by EHV-1 and equine herpesvirus 4 (EHV-4 ). Intranasal 
(IN) vaccination with 5.2 log(10) TCID(50) did not cause adverse clinical 
reactions although a limited virus shedding and viraemia (leukocytes) was 
observed in 11 of 15 and 10 of 15 vaccinated horses respectively. All 15 
vaccinated horses showed a significant seroresponse to both EHV-1 and 
EHV-4 for virus neutralising (VN) antibody. None of 14 control horses 
shed virus or became viraemic or seroconverted prior to challenge. EHV-1 
challenge (dose 6.0 log(10)) 6 weeks after vaccination resulted in pyrexia 
in all eight control horses while eight vaccinated horses remained 
unaffected. Six control horses developed nasal discharge, five of which 
were mucopurulent nasal discharge (mean duration 3.2 days) which also 
occurred in four vaccinated horses for 1 day. All eight control horses 
shed challenge EHV-1 at a significantly higher level (group mean titre 
2.6+/-0.4 log (10) TCID(50) per sample) and for much longer (mean duration 
4.8+/-1.5 days) than that (group mean titre 1.4+/-0.8 log(10) TCID(50) per 
sample and mean duration 1.5+/-0.5 days) in six vaccinated horses. 
Furthermore, all eight control horses became viraemic (mean duration 2.9 
days) but viraemia did not occur in eight vaccinated horses. Following 
EHV-1 challenge, all eight control horses showed a significant VN antibody 
rise to both EHV-1 and EHV-4 but this occurred in only one vaccinated 
horse and to EHV-4 only. In EHV-4 challenge (dose of 4.2 log (10) 
TCID(50)) of a separate pair of seven vaccinated and six control horses, 6 
weeks after EHV-1 vaccination resulted in pyrexia (mean duration 2.3 days) 
and nasal discharge (mean duration 1.8 days) in three and five control 
horses respectively but the only reaction observed in the vaccinated group 
was nasal discharge for 1 day in one animal. All six control animals shed 
virus (mean titre 2.5+/-0.6 log(10) TCID(50) per sample and mean duration 
2+/-0.6 days) compared to one vaccinated animal. Although EHV-4 viraemia 
is rare, 3 of 6 control horses became viraemic after EHV-4 challenge but 
this was not observed in vaccinated horses. After EHV-4 challenge 3 and 5 
of 6 control horses seroconverted for VN antibody to EHV-1 and EHV-4 
respectively; a non-responsive control horse had high level of 
pre-existing VN antibody to EHV-4. However, only 1 of 7 vaccinated horses 
showed a significant antibody rise and only to EHV-4. 
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AU Patel J R; Bateman H; Williams J; Didlick S 
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AB A German abortion isolate of EHV-1 (strain M8) was grown in equine 
dermal (ED) cells at a low multiplicity of infection in presence of 
5-bromo-2-deoxy uridine. The resulting stock was dialysed, titrated and 
cloned by terminal dilution in ED cells grown in 96-well microtitration 
plates. Of 192 clones each originating from a single focus, clone 147 
(C147) was found to be restricted for growth at and above temperatures of 
38.5 degrees C. It was also restricted for growth at 37 degrees C in 
rabbit kidney (RK-13) cells which are widely used for the isolation and 
titration of EHV-1; hence clone 147 was EHV-4-like . Clone 147 showed a 
remarkable efficacy as a vaccine in protecting conventional pregnant Welsh 
Mountain pony mares against abortions due to EHV-1. A single intranasal 
(IN) vaccination protected five out of six (83.3%), and four out of five 
(80%) of mares upon challenge 4 and 5-6 months, respectively, after the 
immunisation, whereas all six unvaccinated mares aborted between 9 and 19 
days after IN EHV-1 challenge. With the exception of the day 9 abortion, 
foetuses of the remaining five mares were EHV-1 infected. Placenta from 
the early aborting mare was, however, EHV-1 positive. Both groups of 
vaccinated mares were also significantly protected against clinical 
reaction (notably pyrexia) , nasal shedding and viraemia following 
challenge infection. 
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ABSTRACTED -PUB -NO: WO 200209750A 
BASIC-ABSTRACT: 

NOVELTY - A mutant equine herpesvirus type-1 (EHV-1) isolate (I) , in particular a 
replication-competent EHV-1 isolate comprising a mutation in the immediate -early (IE) 
gene of the viral genome, is new. 

DETAILED DESCRIPTION - A mutant equine herpesvirus type-1 (EHV-1) isolate (I), in 
particular a replication-competent EHV-1 isolate comprising a mutation in the 
immediate -early (IE) gene of the viral genome, is new. 

(I) comprises a mutation chosen from deletion mutations, Delta SRT1, Delta SRT2 , 
dl78/627, d552/897, d644/824; nonsense mutations n627, n951, nl029, nl411; insertion 
mutations in628, inl411; and point mutations D20N, D24N, L12P, L12E, F15D, E34Q. 

INDEPENDENT CLAIMS are also included for the following: 

(1) an immunogenic composition comprising (I); 

(2) a vaccine composition comprising (I) ; and 

(3) determining (II) the non-pathogenicity of an EHV-1 virus present in a horse subject 
previously administered with a non-pathogenic EHV-1 isolate comprising a mutation in 
the IE gene, by isolating the virus from the subject: 

(a) detecting the presence of the mutant IE protein of the non -pathogenic isolate and 
the absence of a wild type IE protein in the virus; or 

(b) detecting the absence in the serum of the subject of an antibody specific for the 
deleted portion for the IE protein; or 

(c) detecting the absence of the wild-type IE nucleotide sequence and the presence of 
the mutant IE sequence; or 

(d) determining the temperature sensitivity of the virus as identical to that of the 
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non-pathogenic EHV-1 isolate, to determine the virus as non-pathogenic. 
ACTIVITY - Virucide; immunostimulant . 

Mutant viruses KyAd644/824, KyAnl411 / KyAinl411 and KyAE34Q were tested in mice. Mice 
were anesthetized with halothane and inoculated intranasally with 2 x 106 plaque 
forming units (PFU) of EHV-1 Kya or a mutant virus in a volume of 50 mu 1. Control mice 
received 50 mu 1 of culture medium alone. Immunized mice were monitored daily for 
development of clinical signs of EHV-1 infection such as ruffled fur, loss of body 
weight, labored breathing, lethargy and huddling. No clinical disease was observed with 
mice infected with any of the four mutant viruses tested. To assess primary cytotoxic T 
lymphocyte (CTL) responses, lymphocytes were isolated from the mediastinal lymph nodes 
(MLN) 5 days postinoculation, and a single-cell suspension was obtained. Cytolytic 
activity was assessed. As indicated, all four mutant viruses tested, KyAd644/824, 
KyAnl411, KyAinl411 or KyAE34Q, induced a CTL response at a level similar to that 
induced by parent KyA virus. 

MECHANISM OF ACTION - Vaccine. 

USE - (I) is useful for stimulating an immune response, preferably a cell -mediated or 
humoral immune response, against EHV-1, and for preventing or inhibiting an EHV-1 
infection in a horse (claimed) . 
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ABSTRACTED -PUB -NO: WO 200117553A 
BASIC -ABSTRACT: 



NOVELTY - Temperature-sensitive (ts) mutants (A) of equine abortion virus (equine 
herpes virus (EHV) -1) deposited as ECACC V99061001, and its progeny, are new. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a vaccine for 
prevention and/or treatment of EHV-1 infection in Equidae containing (A) and a carrier 
or diluent. 

ACTIVITY - Antiviral. 

MECHANISM OF ACTION - Induction of specific immune response. 

29 Ponies with little or no level of neutralizing antibodies against EHV-1 were 
vaccinated intranasally with 5.3 log TCID50 of the ts-mutant TS C147, then 1 month 
later challenged with a field isolate of EHV-1. Five of 8 vaccinated animals showed 
brief, low level shedding of virus in the mucosa, one developed low level viremia 
(lasting 1 day) , and none showed any increase in neutralizing antibody titers or 
development of pyrexia. All unvaccinated controls shed virus (at high level for 4-6 
days) , became viremic, showed an increase in neutralizing antibody titer and developed 
pyrexia . 

USE - (A) are used to produce compositions, specifically vaccines, for prevention 
and/or treatment of EHV-1 infections, particularly in Equidae (e.g. horses, donkeys and 
zebras) but possibly also in cattle. EHV-1 causes abortion, neurological disease 
(paresis), upper respiratory tract infection and neonatal foal disease. 

ADVANTAGE - (A) Replicates only in the upper respiratory tract of horses, producing 
little if any viremia. They are safe to use in pregnant mares, provide an adequate 
immune response and have limited capacity for transmission to other animals or 
reversion. They are also protective against diseases caused by EHV-4 (equine 
rhinopneumonitis virus) . 
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AB Preliminary experiments have revealed that several laboratory and 

wild- type strains of the equine herpesvirus (EHV) 

triad were temperature- sensitive for growth when 

assayed at 39 degrees C. The efficiencies of plating (EOP) observed were 
10 (-2) for both EHV 1 and 2, and 1 X 10 (-6) for EHV 3. The EOPs were 
determined by plaque assays which compared titrations at 34 degrees C and 
39 degrees C on equine fetal dermal fibroblast cells. Growth yield 
experiments, assayed at 34 degrees C, reflected those EOP's, but did not 
indicate any difference in yields when infected cultures were incubated at 
34 degrees C and 37 degrees C. Temperature shift experiments with EHV 
3-infected cultures revealed that a temperature- 
sensitive function (s) responsible for the reduction in titer 
appeared to be a late function (s). All strains examined appeared to 
incorporate H3-thymidine into viral-density DNA at the non-permissive 
temperature of 39 degrees C. Electron microscopy of EHV 3-infected cell 
cultures, incubated continuously at the non-permissive temperature and 
examined at 18 h after infection, revealed structures consistent with the 
accumulation of nucleocapsids within the nucleus. The evidence presented 
is consistent with the hypothesis that in equine dermal cells infected 
with a plaque-purified wild-type strain of EHV 3 (1118LP), a function 
needed for the egress of nucleocapsids from the nucleus is absent at 39 
degrees C. The significance of these findings relative to the 
pathogenicity of the disease (equine coital exanthema) caused by this 
virus is discussed. 
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